TABLE 9.1    Categories of Neuroregulators
Neuroregulafors: substances involved in interneuronal communication.
Neurotransmitters: neuroregulators that act at a neuronal synapse to transmit a presynaptic signal to a postsynaptic neuron.
Neuromodulators4. neuroregulators that affect neuronal communication through mechanisms other than synaptic transmission.
Hormonal neuromodulators: substances that alter neuronal activity at a distance from the site of release, possibly at many targets simultaneously; they exert their effects either via specific membrane receptors or by selectively interfering with some aspect of neurotransmission.
Synaptic neuromodulators: substances that affect neuronal funcdon locally by altering neurotransmitter activity at the synapse through a specific site, possibly a membrane receptor.
maintain their function. From this body extend many fibers, some short and others much longer. Most of the fibers, called dendrites, receive information from other cells. One, the axon, sends signals out from the cell body; it may extend relatively short distances to convey messages to other neurons in the brain or as far as 3 ft in man to provide information to an end organ such as a muscle. An electrical signal is conveyed along the axon until it reaches a synapse—a specialized structure in which two neurons come into very close contact. Only a small gap, the synaptic cleft, separates them. The neurotransmitter conveys the signal across that cleft. The main known features of neurotransmission are identified in a representation of a dopamine synapse (Figure 9.1).
In the presynaptic terminal, the neurotransmitter dopamine is synthesized in two steps from tyrosine, its amino acid precursor. The enzyme tyrosine hydroxylase catalyzes the first reaction; it is present only in neurons in which dopamine and related neuroregulators are formed. A second enzyme, dopa decarboxylase, completes the synthesis, and dopamine is stored in presynpatic vesicles, or granules.
An electrical signal along the axon depolarizes the presynaptic membrane and initiates a chain of events that releases dopamine into the synaptic cleft. The neurotransmitter then diffuses across this gap and interacts with specific membrane receptors on the postsynaptic side in a "lock and key" fashion. Interaction with postsynaptic receptors probably produces conformational changes in the receptor that result in a number of changes in the postsynaptic neuron. There also appear to be presynaptic receptors for dopamine that may form part of a feedback loop to regulate neuronal activity.tobloom, A. L, Heller, D., Weber, F. T., Gonzalez, R., Grgic, A. Regional services for children and youth with diabetes. Pediatrics 60:' 498, 1977.
